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Abstract — In this presentation, by extracting the infinitely large term in the entries of 
the impedance matrices associated with the surface integral equations (SIE), an intuitive 
formulation of discontinuous Galerkin surface integral equation method is obtained. Non- 
overlapping trial and test functions defined on triangles are employed without 
requirement of the surface current continuity across their internal boundary contours. 
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® Background and Formulation 


Background 








€ Large Multi-Scale Problems 
For example: 


€ Large: Aircraft frame 


€ Small: Carrier, Gap 





Difficult to generate a good quality mesh 


€ Coexistence of electrically large and 
small structures (cause mixed-frequency 
problems ) 


Background 








e Non-Conformal Mesh 


It is convoluted to 


€ Define divergence-conforming 
basis functions 
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9 Integral Equation Discontinuous Galerkin 


Preliminaries-Notations 











O Potential of current 
r= [te f(r')g(r,r')aS WEFO) = L fira. ran 


O Inner product 
R [ ebde? Gb = | (apa 


O Trace operator 
twisted tangential trace operator 
y,(u):— Bh x ulao 
tangential components trace operator 
tT (u) :=û x (u x B)lao = y,(u) x h 
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© Tangential error electric field 
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O Hyper-singular term 
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Unbounded integral when the 
m observation point resides on 
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Intuitive Formula of DG 








© Unbounded term 
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® Singularity extraction (Overlapping line-line integral) 
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Intuitive Formula of DG 





® Singularity extraction (Field point is close to the source line) 
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Intuitive Formula of DG 
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© Numerical Results 


Conformal Mesh 








e Plane wave scattering from a PEC sphere 
912 Triangles, 1218 RWGs and 2436 HRWGs 


Relative Error 
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Conformal Mesh 








e Plane wave scattering from a PEC sphere 
A RWG is decomposed into two HRWGS 


o Positive Triangle 
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€ Negative Triangle (Minus Coefficients of HRWG) 
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Conformal Mesh 








© Plane wave scattering from a PEC sphere 


Electric current distribution 
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Non-Conformal Mesh 








9 Cone-sphere 
e ]00MHZ 
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— EFIE-DG e Radius is 0.25m, height is 1m 
EFIE-RWG 


— 
O 
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O 250 triangles and 373 RWGs 
in the right conformal mesh 


@ 672 triangles in the cone and 82 
triangles 1n the hemisphere of the 
left non-conformal mesh 


e 2262 half-RWGS 
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© Plane wave scattering from PEC cuboi 
O 300 MHz 
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e 1572 triangles 


Observation Angle (Deg.) 






Non-Conformal 
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Abnormal mesh 








© Three different meshes 





slit overlap 


e Radius is lm 


e 340 triangles in the upper part and 59 
triangles 1n the lower part 


O Shifting one node 0.04m 
20 


Abnormal mesh 


e Non-conformal mesh 
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€ Non-conformal mesh (with slit) 
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Abnormal mesh 





O Relative errors of RCSs, EFIE-DG 
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® Conclusions 


Conclusion 





ourface integral equation Discontinuous Galerkin 


e Enables the possibility of non-conformal surface discretizations 
of the object 


e (deal for multi-scale structures 


® Local refinement Is facilitated by allowing non-conformity 


® Error-controllable 


® Multi-level parallelism 


